Cross-sectional transmission electron microscopy observation of sub-nano-sized molybdenum carbide crystals in carbon nanotubes.
Cross-sectional observation of molybdenum carbide nanocrystals inside carbon nanotubes was successfully conducted in this study. The nanocrystals were generated by irradiating as-synthesized encapsulated molybdenum oxide crystals with an intense electron beam; the most probable composition of the crystals was determined to be α-MoC1-x by electron diffraction, high-resolution transmission electron microscopy, and energy dispersive X-ray spectroscopy. Thinning processes using a focused ion beam and an Ar-ion mill enabled cross-sectional observations along the tube axis. As a result, it became clear that the molybdenum carbide crystals show translational symmetry with a parallelogram configuration having preferred {111} facets when observed from the [110] direction, despite the sub-nanometer order of the crystals.